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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a temperature at an end of a 
conductive foil to a specified value or less and provide superior 
service life characteristics by forming a film with its thermal 
conductivity and high radiation rate at a sealing part 
SOLUTION: When thermal conductivity is (a) (cal/cm sec° C), and a 
radiation rate is (b) on surfaces of sealing parts 2 and 3 in which a 
molybdenum foils (conductive foils) 4 and 5 are embedded, aluminum 
nitrate films 15 and 16 composed of a material that meets a condition 
of a b>0.1 (cal/cm sec° C) are formed. In this case, higher thermal 
conductivity of a film material absorbs heats of sealing parts 2 and 3 
a higher radiation rate of the film material discharge the absorbed 
heats to the outside; therefore, a temperature at an end on a side 
further than the bulb center of the sealing parts 2 and 3 of the foils 4 
and 5 being lit is lowered. By forming the films 15 and 16 with their 
thermal conductivity and radiation rate at the sealing parts 2 and 3, 
the end part temperature of the sealing parts while a lamp is lit is 
maintained to 350° C or less despise the sealing parts 2 and 3 easily 
manufactured, and inexpensive, superior service life characteristics 
are provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The bulb characterized by to provide the coat constituted with the ingredient which fulfills the 
conditions of a-b>0.1 (cal/cm-secand**) when gas was enclosed and it was formed in the front face of 
the bulb which has an electrode, the electric conduction foil connected to the electrode in said bulb, the 
closure section which laid said electric conduction foil underground, and said closure section, and 
thermal conductivity is set to a (cal/cm-secand**) and emissivity is set to b. 

[Claim 2] The bulb according to claim 1 characterized by said bulb being a single tubing quantity watt 
high intensity discharge lamp. 

[Claim 3] The bulb according to claim 1 or 2 the lamp power consumption of said bulb is more than 
1800W, and is [ bulb ] less than [ 3500W ]. 

[Claim 4] The bulb characterized by providing the coat constituted with the ingredient which fulfills the 
conditions of a-b>0. 1 (cal/cm-secand**) when it was formed in the front face of the bulb which has a 
filament, the electric conduction foil connected to the filament in said bulb, the closure section which 
laid said electric conduction foil underground, and said closure section, and.thermal conductivity is set 
to a (cal/cm-secand**) and emissivity is set to b. 

[Claim 5] The bulb according to claim 1 to 4 characterized by said coat being an alumimium nitride 
coat. 

[Claim 6] The bulb according to claim 1 to 5 characterized by for said coat having die length of 10mm 
or more, and forming it toward said bulb core in the external surface of said closure section from the 
edge of a far side from the bulb core of said electric conduction foil. 

[Claim 7] The bulb according to claim 1 to 6 characterized by said closure section having the flat 
configuration formed by the pinch seal method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bulb which are gas-charging lamps, such as a 
tungsten halogen lamp, a single tubing high intensity discharge lamp, and a double pipe high intensity 
discharge lamp. 
[0002] 

[Description of the Prior Art] Generally the molybdenum foil is formed in the closure section in bulbs, 
such as a tungsten halogen lamp, a single tubing high intensity discharge lamp, and a double pipe high 
intensity discharge lamp in which the outer container was formed with the quartz, as a conductor. In 
such a bulb, the jacket of the closure section is formed of transparent materials, such as a quartz. The 
edge of a side further than the bulb core of the molybdenum foil in closure circles is in the condition put 
to air. In the conventional bulb constituted as mentioned above, temperature rises rapidly by the 
conductive heat from which the molybdenum foil when the lamp is turned on was transmitted in the 
radiant heat and the closure section from a lamp, resistance generation of heat of the molybdenum foil 
by energization itself, etc. Thus, since the edge of a side further than the bulb core of the molybdenum 
foil of closure circles is heated by the elevated temperature in air, it will be in the condition of being 
easy to oxidize. Thus, by carrying out long duration lighting of the lamp, a molybdenum foil oxidizes, 
the closure section deteriorates and a lamp life becomes short. 

[0003] In order to prevent oxidation of such a molybdenum foil, the temperature of the closure section at 
the time of lamp lighting needed to be controlled at 350 degrees C or less. However, the conventional 
bulb was difficult for the closure section to be heated by the elevated temperature and to control the 
temperature of a molybdenum foil at 350 degrees C or less what has high power consumption, in order 
to solve the above problems - the conventional bulb ~ setting - with a radiation fin ~ a mouthpiece and 
the closure section were lengthened extremely and cooling means, such as ******** 5 were use( j f rom 
the light-emitting part in the molybdenum foil of a closure section edge. Especially, in the big bulb of 
power consumption, the above cooling means are required and the long closure section was used in the 
power consumption beyond 1 800W. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the conventional bulb ~ setting - with a radiation 
fin « since the thing equipped with the mouthpiece had the complicated configuration of a mouthpiece, 
it had the trouble that a manufacturing cost became high. Moreover, in the bulb which formed the 
closure section extremely long, there was a trouble that manufacture became difficultly and large-sized. 
These troubles had the problem that an advantageous pinch seal method was not employable as the 
closure section, in order to become the factor which raises the manufacturing cost of a bulb, especially 
to reduce a manufacturing cost. It was made in order that this invention might solve the above problems, 
and the temperature of the edge of an electric conduction foil can be kept at 350 degrees C or less, and it 
aims at obtaining the bulb which has the outstanding life property. 
[0005] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the bulb concerning 
this invention When gas was enclosed and it was formed in the front face of the bulb which has an 
electrode, the electric conduction foil connected to the electrode in said bulb, the closure section which 
laid said electric conduction foil underground, and said closure section, and thermal conductivity is set 
to a (cal/cm-secand**) and emissivity is set to b, a-b> The coat constituted with the ingredient which 
fulfills the conditions of 0.1 (cal/cm-secand**) is provided. Moreover, when the bulb concerning this 
invention was formed in the front face of the bulb which has a filament, the electric conduction foil 
connected to the filament in said bulb, the closure section which laid said electric conduction foil 
underground, and said closure section, thermal conductivity is set to a (cal/cm-secand**) and emissivity 
is set to b, it possesses the coat constituted with the ingredient which fulfills the conditions of a-b>0.1 
(cal/cm-secand**). For this reason, the bulb of this invention does so the effectiveness which can be 
manufactured easily and cheaply while having the outstanding property which keeps the edge 
temperature of the closure section at 350 degrees C or less, and has a long life. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the bulb of this invention is 
explained. The molybdenum foil is used for the bulb of this invention as a conductor at the closure 
section. Since this molybdenum foil has the property which is easy to oxidize in the air of an elevated- 
temperature ambient atmosphere, it needs to keep low the temperature of the molybdenum foil edge of a 
side further than the bulb core of the closure section so that a molybdenum foil may not oxidize during 
lamp lighting. For this reason, the bulb of this invention forms a coat in the closure section, emits the 
heat from a lamp, and controls the temperature of said edge of a molybdenum foil below to 
predetermined temperature. Moreover, a thing with a long life can manufacture very easily the bulb of 
this invention which has such structure, and the sharp reduction of cost of it is attained. Therefore, 
according to this invention, the cheap bulb which was excellent in the life property can be obtained. 
[0007] Hereafter, the concrete example of the bulb of this invention is explained with reference to a 
drawing. Drawing 1 is the front view showing the single tubing quantity watt metal halide lamp (it is 
only hereafter called a lamp for short) which is one example of this invention, and drawing 2 is the top 
view of the lamp shown in drawing 1 . As shown in drawing 1 and drawing 2 , the closure sections 2 and 
3 which consisted of quartz material are formed in the both sides of an arc tube 1 by the pinch seal 
method. The molybdenum foils 4 and 5 as a conductor are laid under each closure sections 2 and 3 
formed in the shape of flat. In addition, the closure section 2 and the edge of a side further than the bulb 
core of the molybdenum foils 4 and 5 in three are put to air. The maximum thickness of these 
molybdenum foils 4 and 5 is 50 micrometers. 

[0008] The rare gas for starting (argon) and mercury are enclosed with the interior of an arc tube 1 with 
the metal halogenide as photogene. It is arranged in the interior of an arc tube 1 so that the electrodes 6 
and 7 of a pair may counter, and each electrode 6 and 7 is electrically connected to the above-mentioned 
molybdenum foils 4 and 5. Moreover, the molybdenum foils 4 and 5 are connected to the connection 
terminals 13 and 14 through the external lead rods 8 and 9 laid under the mouthpieces 1 1 and 12 which 
are connection applied parts, respectively. Moreover, those both sides are formed in the flat side, and, as 
for the derivation edge of mouthpieces 1 1 and 12, this flat side serves as the instrument socket applied 
parts 1 la and 12a. As shown in drawing 1 and drawing 2 , these closure sections 2 and 3, the 
molybdenum foils 4 and 5, electrodes 6 and 7, and mouthpieces 1 1 and 12 are arranged so that it may 
become straight line-like substantially. 

[0009] The alumimium nitride coats 15 and 16 are formed in the front face of said closure sections 2 and 
3. These alumimium nitride coats 15 and 16 apply with the brush the alumimium nitride solution which 
used water glass powder as the binder, and form it. The die length of the derivation direction 
(longitudinal direction in drawing 1 and drawing 2 ) of each closure sections 2 and 3 is about 40mm, and 
the alumimium nitride coats 15 and 16 are attached over the whole surface of the closure sections 2 and 
3. The average thickness of the alumimium nitride coats 15 and 16 formed by this example was 100 
micrometers. The temperature of the edge of the side further than the bulb core of the molybdenum foil 
in the closure sections 2 and 3 at the time of lighting about the lamp constituted as mentioned above was 
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measured. Lighting fitting used for this thermometry is designed for floodlighting, and the diameter of 
the front face of an instrument is 47cm (the floodlighting area of the front face of an instrument is 2 
about 1740cm) small lighting fitting. When this lighting fitting was equipped with the above-mentioned 
lamp and the temperature of the edge in the closure sections 2 and 3 under lighting was measured, it was 
330 degrees C. This temperature is the desirable temperature which can prevent oxidation of the 
molybdenum foils 4 and 5. 

[0010] When the alumimium nitride coats 15 and 16 were removed from the lamp constituted as 
mentioned above on the other hand and the same thermometry was carried out, the temperature of the 
edge of the closure sections 2 and 3 was 370 degrees C. This temperature is temperature at which 
oxidation is apprehended for the molybdenum foils 4 and 5. Next, sequence of a thermometry was made 
reverse, the thermometry was carried out about the lamp before the alumimium nitride coats 15 and 16 
are attached previously, the alumimium nitride coats 15 and 16 were formed after that, and the 
thermometry was carried out again. Thus, when a thermometry was carried out, the same result as the 
above-mentioned measurement result was obtained. Moreover, when it was the quartz coat (average 
thickness is 100 micrometers) which is the same quality of the material as the ingredient of the closure 
sections 2 and 3 to the temperature of the edge of the closure sections 2 and 3 having been 351 degrees 
C when other coat ingredients were examined and it was a metal aluminum coat (average thickness is 
100 micrometers), it was 370 degrees C. This is considered that the temperature of the edge of a side 
further than the bulb core of the closure sections 2 and 3 of the molybdenum foils 4 and 5 under lighting 
fell in order to emit to the exterior the heat which absorbed the heat of the closure sections 2 and 3 so 
that the thermal conductivity of a coat ingredient was high, and was absorbed, so that the emissivity of a 
coat ingredient was high. Here, the ratio of the radiant exitance and the temperature of a thermal radiator 
of a thermal radiator, and the radiant exitance of the blackbody in the same temperature is called 
emissivity. 

[001 1] Drawing 3 is a graph which shows the relation between the product value (a-b) of the thermal 
conductivity a (cal/cm-secand**) and emissivity b of a coat ingredient, and the temperature of the edge 
of the closure sections 2 and 3 of the molybdenum foils 4 and 5 under lighting. As shown in drawing 3 
when fulfilling the conditions of a-b>0.1 (cal/cm-secand**), the temperature of the edge of the closure ' 
sections 2 and 3 becomes about 350 degrees C or less, and is controlled by desirable temperature for the 
molybdenum foils 4 and 5 of closure circles. In addition, the lamp used in this example is a lamp which 
has the lamp power consumption more than 1800W and not more than 3500W, and did remarkable 
effectiveness so in this range. 

[0012] Next, the relation of the coat distance t and the edge temperature of the closure sections 2 and 3 
which are the attachment range of a coat ingredient is considered. The distance which goes to the center 
of a bulb from the edge A of a side further than the bulb core of the molybdenum foils 4 and 5 in the 
closure sections 2 and 3 is called coat distance t. Drawing 4 is a graph which shows relation with the 
temperature (degree C) of the edge of the molybdenum foils 4 and 5 in the closure sections 2 and 3 
under coat distance t (mm) and lighting. The coat ingredient used at this time is alumimium nitride, and 
lighting fitting is lighting fitting used in the thermometry of above-mentioned drawing 3 . The 
temperature of the edge of the closure sections 2 and 3 under lighting falls rapidly as are shown in 
drawing 4 and the coat distance t becomes long. And when the coat distance t is about 10mm or more 
temperature of the edge is fixed-ized mostly. 

[0013] Drawing 5 is the example which applied this invention to the high intensity discharge lamp (it is 
only hereafter called a double tubing lamp for short) of the double tubing structure where it is the front 
view showing another example of this invention, and an outer-tube bulb is quartz glass. In drawing 5 
the lead rods 20 and 21 are formed in the both ends of the arc tube 40 enclosed in the outer tube 8 These 
lead rods 20 and 21 are connected to the external lead rods 22 and 23 through the molybdenum foils 18 
and 19, respectively. These external lead rods 22 and 23 are electrically connected to the mouthpieces 24 
and 25 which are the connection applied parts which are outside. As shown in drawing 5 the closure 
sections 41 and 42 which are the quartz glass which laid the molybdenum foils 18 and 19'underground 
are formed near the both ends of an outer tube 28. Moreover, the getter 29 is formed near [ one ] the 
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edge of an outer tube 28. In the double tubing lamp constituted as mentioned above, the alumimium 
nitride coats 26 and 27 with high thermal conductivity and emissivity are formed in the front face of the 
part which hits the edge of the closure sections 41 and 42 of spreading of the solution of the alumimium 
nitride powder. Thus, by forming the alumimium nitride coats 26 and 27 in the closure sections 41 and 
42, the closure sections 41 and 42 become about 350 degrees C or less by thermal radiation, and it is 
controlled by desirable temperature for the molybdenum foils 18 and 19 of closure circles. 
[0014] Drawing 6 is the front view having fractured and shown a part of tungsten halogen lamp of 
another example of this invention. In the tungsten halogen lamp of drawing 6 , the filament 31 in a bulb 
30 is electrically connected to connection terminal 35a of the mouthpiece 35 which is a connection 
applied part through the molybdenum foil 34. The alumimium nitride coat 33 with high thermal 
conductivity and emissivity is formed in the closure section 32 which lays the molybdenum foil 34 
underground. The closure section 32 becomes below request temperature (about 350 degrees C) 
according to an operation of the thermal radiation by the alumimium nitride coat 33, oxidation of the 
molybdenum foil 34 of closure circles is prevented, and the tungsten halogen lamp by which the such 
configuration was carried out becomes the long thing of a life. 
[0015] 

[Effect of the Invention] As mentioned above, according to this invention, by forming a coat with high 
thermal conductivity and emissivity in the closure section, though it is the easy closure section for 
manufacture, the edge temperature of the closure section under lamp lighting can be kept at 350 degrees 
C or less, and the bulb which has the life property which was cheap and was excellent can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Translation done.] 
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